IMAGE PROCESSING DEVICE AND 
STORAGE MEDIUM FOR STORING IMAGE PROCESSING PROGRAM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2. Description of the Related Art 

fcla.tf* 0 (1 ) OUqIi, tW*^CD1®*l^v5 L lifflSrSMPi-r6 , llWRcD 

fittfJ^flftlz^fbU #^©iS^^!»(7)^^lz:i^^©^14*^1-®^-^l3W- 

1"S3lt©*iPMG'r[i,j]f±. l^T©^5[CWttl^ti§^^:II^§o 
G J rCi, j]=(G[i, j-1]+G[i, j+1]+G[i-1,j]+G[i+1,j])/4 

+(4-R[i,j]-R[i,j-2]-R[i J j+2]-R[i-2,j]-R[i+2 J j])/8 
=(200+200+1 00+1 00)/4+(4 • 1 50-1 50-1 50-1 50-1 50)/8 



=150 

^ofett^s iE] 1 o (2) audfcx mmml L (D^wm¥vT\z$mi-2>?3mT*m 

5 £ZZTI\ 010 (1 ) (3^1-J:a&^^-i®ft^-^li. ^J^CD^ai^^A'^- 

i 

f cD^xv^/^-^feSiiliPR&J&^o H1 0 (2) iz^£otemm&}teU&f&ft 

fll 15 ^rtlfffo&o 

& ^bi3 N ^©.fcafc^x^tMifc&JM (jpeg^) ut&#i-s*§£\ i±mm 

T -fetchromi nance] ^J^[lumi nance] ^ffl^ < ^b^3^#<©«jg#*fc&U 

£tz, ^mm^m^, 5 9 6,3 6 mBmmizit, iif*i^^7 l^^-hhi^ 
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* e>iix ^ii^bs, 5 9 6,3 6 7 ^mmizm^ztiT ^&m~ci±, w-mtv 

£7c. *H^fg5 , 5 9 6,3 6 7^$ffl«^^^tiTU§M?Ttt. ffimMW 

£ £>\Z, XW&lfrmS, 5 9 6,3 6 7^$ffl*(lF^^tiTU?,t«.Wtts &W$m 
\zmL<Mm&mtifrtm. (classifiers) «IW«yii:¥» {bfc*^7« 

15 

SUMMARY OF THE INVENTION 

25 (D^h^SMmfe^t/^MIRIl^l-SMmA^Sfe^rofel^^ffiUT^ 
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5 

BRIEF DESCRIPTION OF THE DRAWINGS 

1 10 mzit, m^(omm^mAzn[f^mm.m^(Dm^y^-^^- ^fcSo 

•it 

f si5tt. momm^n^^mzm^^wm(D\tm^rm^^o 

f m 6 lix (HV[i , j ] , DN[i , j ] )(DmzttfcttW^0>&^l5fa*^WC&Z>o 

m m7i*. <Dmmm\zm^^wAm^<^m^^-^^- v-z^o 

I is msit, m2(DmMmmzteifzw&mm%vom^7n-^*-^'c& : £>o 

o 

1211 0l±x -fe'^0)fiS(7)^J^^1-[2!TrfeSo 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

El 1 fix S&1 (D^m^4%^L^3©^^l'M^1-^m^±l^^®^^□^^ 
25 H1 llfc^Tx ntt*^ 1 fix A/DJE»SP1 0. (0!Jx.l** iHWHS 
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ztz, 1 (is j«afc^*2 <k *iftm^2 1 , 7±n^i^ragP2 2. 

* 4 5 >^ WPSP 2 3 fcfigilTfe O v JWMT? 2 1 2 0^ ur^ft 

«Hft*^2 IfiDWai^ 7 7 ^nyff^SSP2 2ld£tt<**ix T^n^H 
«S«P2 2©dl^l*x A/DSMP1 OlZ&fSteftx ^^$>^J»SP2 3lZliftiJ» 
SP1 2<3>maffJ£lfa**U *^>^fMMP2 3<Dm*(±x «»*? : 2 1 s 7±nVm 
«iagP2 2, A/D»SP1 0, ®it*MISPl 1 l3£tt£*iSo 

-rsafEgp 2 4 s j; tte=* 2 5 0 . mm 2 4 ©tb*i±*j»sp 1 2 cum 

PC1 8Url^ fa7M 2 6 WU>* 2 7fM^ tlTfcOx CD- 
ROM 2 8l;i|B&£;tifc7^U^-^3>:7n^Atf^to^ >X h -JU^+lT t 
0ht§ o £fcx PC 1 8I±. ^S^CDC P IK ^'Jx K^-f ^^©ffel^x 

^_K3WWv**iTU'J--X^>*<ff**iSi:x *J»SP1 2l±x W^>?'»PSP2 
3£^LT\ JiftiH^ 1 s 7 7 3f-n^fl^SgP2 2, A/D^&SP1 0lz:*ft-£*«< 

$>y«ij«ifeff a G aw*? 2 1 fix ^cmmm 



*Mb<**u sftx-^fcLTx ®««iaspi 1 nttia*ti*o ®««yispi 1 (is n 

^CDffi^SItfiiiStlx ^ 'J KflM >^ 7 x-XgPl 7£^UT*^ l J;fc- K1 
6II|EBi^ti5o 

tiUfe 1 ^ PC 1 SiW^^xyU-f 2 6^7U 2 7Ti^ffl^tiTUS^fe^l3^ 
&LTx ^SP>f >^7x-XSP1 9&^LTPC1 8I^^LTt^Uo 

1 6i;:lB$§£*iTu3Mt^-£l^ ^^u^-Kffi-f >^^x-xSP1 7£^0T1^ 
H2f±x *1 (Dg|J^fifccfct/fg2a)»^ 

fc*Ma2T?l±. Rx G x Bfeffl^T6fi£»(D«a«:^Lx ffi«[X,Y]a)flt?fe^ur 

&S&©j&fI£[i,j]h1-££:x S2(is *SF^^®fg£4*'i>^3 7x7©B&©BB 
^TjkLTi^ZtlZ^^o ££x H2 (1 ) lix #fe^^#^1-§sm^ir B W^ 

wm£Ltzm&<Dwm&7FU g]2 (2) iix wfej£###£i-£B^&^^iii£ 



6fig»©«3S Wft<x jftottHififeJfai-rs^fc^ssfctox h 

2©RfcJ:tfBfcZl;:11#«l;t.Tx ffiBB*«t®**«*t-*fe11l««:Z[i,j]liJ:oraa 
«*1 ©^*TO» 



fc\ g 1 (Dmami*. tmm 1 . 2 x it^n 5 lih^h 1 0 x it^n 1 2 x 
Tx m&mmi tm-z* ) ^^i-^idn^i^i-^ (H3 s 1 ) 0 



lN®*I^UTI±ffi«DN[i,j]t-1 £1£5£U HW)^lRlH-ClSftl1±[ZEgiJ^A^^ 
BflCItt L T[^tIDN[i , j ] IZ 0 fciSSTT £> CD 5 o 

^[^CDGG^I^^ : Cv1[i, j]=|G[i, j-1]-G[i, j+1]| -^10 
^f^cDGG^I^^ : Ch1[i J j]-|G[i-1 ) j]-G[i+1,j]| •■•^1 1 
$£ft©BB(RR)P^$l£^# : 

CV2C1, j]=(|Z[i-1 3 j-1]-Z[i-1, j+1] l + IZCi+1, j-1]-Z[i+1, j+1] j)/2 - -^12 
Ch2[i , j ]=C lZ[i-1 , j-1 ]-Z[i+1 , j-1 ] l + i Z[i-1 , j+1 ]-Z[i+1 , I )/2 -SI 3 

Cv3[iJ>(|Z[iJ-2]-Z[iJ]| + |Z[iJ+2]-Z[i 5 j]|)/2 •■■^1 4 
li^fp](7)RR(BB)P B ^I^^ : 

Ch3[i , j]=( lZEi-2, j]-Z[i , j] | + |Z[i+2, j]-Z[i a j] I )/2 ■■■iU 5 
$£ft©GR(GB)F^»lgD£# : 

Cv4[i 3 j]=(|G[i 3 j-1]-Z[i, jll + lGEi^+ll-ZCi^ll)^ •■■SSI 6 
«#fl<DGR(GB)HS(ftl«^fl' : 

Ch4[i 3 j]=(|G[i-1 ) j]-Z[i ) j]|+|G[i+1 J j]-Z[i ) j]|)/2 ■■■5fc1 7 
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Cv5[i 3 j]=(|Z[i-1,j-1]-G[i-1 J j]|+|Z[i-1 ) j+1]-G[i-1 J j]i 

+ |Z[i+1 J j-1]-G[i+1,j]| + |Z[i+1 ) j+1]-G[i+1 J j]|)/4 ---^l 8 
^f^]CDBG(RG)P B ^I^^ : 
5 Ch5[i, j]=(lZ[i-1,j-1]-G[i 3 j-1] |+|Z[i-1, j+1]-G[i , I 

+ |Z[i+1 ) j-1]-G[i,j-1]|+|Z[i+1,i+1]-G[i,j+1]i)/4 ---^1 9 

Cv6[i,j]=(|Y[i,j-1]-Y[i 3 j]| + |Y[i, j+1]-Y[i, j]|)/2 ••■^2 0 

1 10 m[i,n=(\ni-hrt-ni,tt\mw,n-ni,i]\)/2 ■■■^2 1 

SI fc£U ^2 0&<ktfj£,2 1 [CfcUT. Y[i, 

m 

m Y[i ) j]=(4-A[i J j]+2-(A[i ) j-1]+A[i,j+1]+A[i-1 J j]+A[i+1 J j]) 

« +A[i-1 J j-1]+A[i-1,j+1]+A[i+1 l j-1]+A[i+1 f j+1])/16 ■■•^2 2 

1 IZ^-D-cmtiZtlZtirCtb*). JBffl®*3!J<*-i-SftW««:R:G:B=1:2:10ltT3lU$Hbf 

'ft] 

SB 15 U >^S"e±^*tiS3»J^[-*a^^So A[i,j]lix ^-f^BBRh© 

P fflfflfe'fSi^ib. SBS«mi3liSi;TG*fcl±Z®1ii«:hSo 

h^Tr. ±£ELfc3C1 6fci^U5£1 9l^fcUT. $feMfiiT< < t>fo%m\£. 

^vTXD2;&fth^&<9. ^-r§2oCD®mP^O)fklM^:^UTU^o ZCDtcto, 
fcfcU 3©J;d&3IflJlJ£fi£#lix fe[chrominance]0Su^^UT^:tll^*iS© 

25 wi&So j^T-ei±. tt&i;mm(Dm&ffizzm>A*nm-t*fcto 
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i:ft*PSiPlH"*^i:lzl-%o 

CvO[i a j]=(a1 -Cv1[i, j]+a2-Cv2[i, j]+a3-Cv3[i, j]+a4-Cv4[i, j] 

+a5-Cv5[i J j]+a6-Cv6[i, j])/(a1+a2+a3+a4+a5+a6) ■■■^23 
Ch0[i,j]=(a1-Ch1[i J j]+a2-Ch2[i,j]+a3-Ch3[i J j]+a4-Ch4[i J j] 
10 +a5-Ch5[i 3 j]+a6-Ch6[i J j])/(a1+a2+a3+a4+a5+a6) ■■■i$2 4 

^2 3fcJ;^2 4l:fct\^ 3!jqS^tka1 l a2 l a3 f a4,a5 J a6©iWi:LT[i N 
00*. r a l:a2:a3:a4:a5:a6=2:1:1:4:4:12j 6>*i3 0 

h^T:, iC2 3*5^^2 4T^£ilLfcCvO[i,j]t5<J;U c ChO[i > j](ix ^<£>£3U *i 

ffi^&&xm-tzwmz-ttL'ciz\*-ci3:<, msmmztt LT&tfiK zm^ot^tu 

20 &&<Dt\mm<Dmm (cvotuk cvon-u-ih cvom-u+1]. cvo[i+i,j-i]. 
cvO[i+i,j+i]fe^) ^ j^tcd «^>i2» (ZUai^nffijalfLTs j& 

§®mcD^fS]CD^JgCv[i , j ] fccfc tf$£[n]©!m&Ch[i , j] &£ttj-r 
25 Cv[i J j]=(4-CvO[i J j]+CvO[i-1 ) j-1]+CvO[i-1J+1] 
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+CvO[i+1 J j-1]+CvO[i+1,j+1])/8 ■■■^2 5 
Ch[i , j]=(4-ChO[i , j]+ChO[i-1 , j-1 ]+ChO[i-1 , j+1 ] 

+ChO[i+1,j-1J+ChO[i+1,j+1])/8 ■■•^26 

«^2» 
5 Cv[i,j]=(4-CvO[i,j] 

+2 ■ (CvO [i -1 , j-1 ]+CvO[i+1 , j-1 ]+CvO[i -1 , j+1 ]+CvO[i +1 , j+1 ] ) 
+CvO[i , j-2]+CvO[i , j+2]+CvO[i-2, j]+CvO[i+2, j ] )/16 ■■■^27 
Ch[i,j]=(4-ChO[i,j] 

+2 • (ChO[i-1 , j-1 ]+ChO[i+1 , j-1 ]+ChO[i-1 , j+1 ]+ChO[i +1 , j+1 ] ) 
S 10 +ChO[i J j-2]+ChO[i J j+2]+ChO[i-2 J j]+ChO[i+2,j])/16 --^28 

m &ftoz.tizmm-t2>o 

m 

^ mmn^mm^mizimir^mm^izBif^m^mm^K^tim^o mz, 
20 ftfc\ mufammmcvii ,n%£tmijfa<Dtm£Ch[-\,i]it. mt^^m, mm 

1UU U±i™LfcJ:oliLr^fp]CD^J^Cv[i , j]fc.fctfl££[n]© 
^SCh[i,j]^tB1-Si:^ etcCDKIiiTllzouTx 
|Cv[i, j]-Ch[i, j]|>T1 fro Cvti.jKChti.j] 
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3£U 

|Cv[i,j]-Ch[i,]]|>T1 fro Cv[iJ]>Ch[iJ] 

|Cv[i,j]-Ch[i,j]|^T1 
MS 0 tfffltlHT«ftl14flES'J^fr ft t^JpJS LT*ltIHV[i , j ] [z 0 £i§:5£ 

n c iit, ^rBiTriimtteizgy^o^ftuhtt, $£ft£&£fifci;:*N-a^ 
tiz^-t^mPMt^m-ch^ztizmm u w-^^tdtm^m^rdt^m^ 

ft3b\ IMT1l*x f^f^il^W 

^^fei- 0 ^cz)^<tos Him (©fit^ ^ < isst-r § c <hi3ct; ot n y -f xcD^wmzM 

C45_1 [i , j ]=( | G[i , j-1 ]-G[i -1 , j ] I + 1 G[i +1 , j ]-G[i , j+1 ] | )/2 ■■■^2 9 

C135_1[i 5 j]=(|G[i , j-1]-G[i+1 3 j] | + |G[i-1 3 j]-G[i, j+1]| )/2 ■■■^3 0 
&to45j£;£ft<DBB(RR)F^^Jfe£# : 
C45_2[i,j]=|Z[i+1,j-1]-Z[i-1,j+1]| ■■■5£3 1 

C135_2[i,j]=|Z[i-1 J j-1]-Z[i+1 I j+1]| ■■■^3 2 
^&45£;frft©RR(BB)^^£J5E# : 
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C45_3[i , j]=( |Z[i+2, j-2]-Z[i , j] | + |Z[i-2, j+2]-Z[i , j] | )/2 ■ ■ -5£ 3 3 
M<fe135j^^[R]©RR(BB)P B ^I^^ : 

C135_3[i,j]-(|Z[i-2 J j-2]-Z[i J j]| + |Z[i+2,j+2]-Z[i J j]|)/2 ■■■5£3 4 

C45_4[i J j]K|Z[i+1J-1]-Z[i J j]| + |Z[i-1 ) j+1]-Z[i J i]|)/2 ■•■^3 5 
M<to135^fp]a)BR(RB)P B ^f^^ : 

C135_4[i l j]=(|Z[i-1 l j-1]-Z[i J j]| + |Z[i+1,j+1]-Z[i J j]|)/2 ■■■5£3 6 

;^(3s 1 lis 7fc«£tf3S3 8(Dj;a[c:s ^^^1,62,63^4 

C45_0[i l j]-(b1-C45_1[i 3 j]+b2-C45_2[i J j]+b3-C45_3[i,j] 

+b4-C45_4[i J j])/(b1+b2+b3+b4) •••^37 
C135_0[i J j]=(b1-C135_1[i J j]+b2-C135_2[i J j]+b3-C135_3[i J j] 

+b4-C135_4[i,j])/(b1+b2+b3+b4) ••■^38 
ftfc\ ^3 7fci;(/S3 8IIfcl^ *P*^b1 ) b2 J b3 J b4c7)i:b^hLTfi. 0U;LI£\ 
I~b1 : b2 : b3 : b4=2 : 1 : 1 : 2 j ft b 0 

mn<D&m (C45_0[i,j:U C45_0[i-1 ) j-1]. C45_0[i-1 J j+1k C45_0[i+1 , 
C45_0[i+1, £s OTCO «7j}£1 » Sfete «7j&2» Ocfcdf^PSjPlf UTx 

efe^^^1"i)®mc7)Mto45Jt^^]C7)^IMjgCv[i , j ] fc£ tf^to135jg£ft©&fc*& 

ch[i,j]^^mi-^ (H4 d) . (2) [zfr^.koizu^^t^m-t^mmtmm 
1 » 
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C45[i,j]=(4-C45_0[i J j]+C45_0[i-1,j-1]+C45_0[i+1,j-1] 
+C45_0[i-1 J j+1]+C45_0[i+1J+1])/8 •■■^3 9 
C135[i,j]=(4-C135_0[i,j]+C135_0[i-1,j-1]4C135_0[i+1,j-1] 
+C135_0[i-1,j+1]+C135_0[i+1,j+1])/8 ■■•^4 0 

C45[i J j]=(4-C45_0[i > j]+2-(C45_0[i-1,j-1]+C45_0[i+1,j-1] 
+C45_0[i-1 , j+1 ]+C45_0[i+1 , j+1 ] )+C45_0[i , j-2] 
+C45_0[i,j+2]+C45_0[i-2,j]+C45_0[i+2 3 j])/16 ■■■5t4 1 
C135[i,j]=(4-C135_0[i J j]+2-(C135_0[i-1 J j-1]+C135_0[i+1 J ]-1] 
+C135_0[i-1 J j+1]+C135_0[i+1,j+1])+C135_0[i,j-2] 
+C135_0[i J j+2]+C135_0[i-2 J j]+C135_0[i+2 3 j])/16 •■■5t4 2 
3(7)ctai'Lr^tH^tii>f4to45jg^[R]CD^jgC45[i ,Ms&tf$w>m&.u 

m Lfctt^iRi<7)afti*cv[i , j]fe«fct/«t*iR]a)«ftWcch[i , j] tra«i®fi»j€:mfc"ro * 

M&fltflSPI 1lix J^±^LfeJ;ailUTMto45^fpl©mj^C45[i ,j]£=fcUf4 
|C45[i,j]-C135[i,j]|>T2 fro C45[i, jJ<C135[i, j] 

DN[i,j]II1 felS^U 

|C45[i I j]-C135[i,j]|>T2 fro C45[i,j]>C135[i 3 j] 

frEfc :£o±<§£\ $4&45j^-[p| J; f? ^&135j6£ftG»tt1±#&^ 
DN[i j j ] [Zl — 1 felS^Lx 

|C45[i,j]-C135[i,j]|^T2 
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&±mwLt^o\zLT, m&a&x&tzwmmz^ Mmm^^-tmwwt 

| 10 [iJltaa^f* (El 3 S 2) o 

5 [i ,i]izit, mi%(D&±fribfcTizm%£-c(Dmm(D^*>, tfi&mfttfixm-tzwmcD 

©15 *IDN[i ,j](DfiSh(D|i^^-tt(^i:T. iif <D*IP B 1fi££^±i LTG 5 [i , j][;:lS!£-r5 (El 
K 3 S 3 ) o 

^ix.(ix MftMiigpi 1 it, MBti,i]izim-tz>mm*s mmnim^-tmrn 
hv[i , j ](Dmtm&mw±*ttimw\)m ,j]aMt<Dm^t>-±\zi^ . j^T©casei 

~case9(DjRT^*MI^I-r § 0 

20 easel : (HV[i , j ] , DN[i , j ] )=(1 , 1 ):ffij$&zmto45&15fa<DmM&W&^o 
case2 : (HV[i ,j],DN[i , j])=(1,0): ft©£IM±^it t^o 
case3: (HV[i , j] ,DN[i , j] )=(1 ,-1 ) Mfc «fctmto135jg#ft(D^1±/)^l\o 
case4: (HV[i , j ] , DN[i , j ] )=(0, 1 ) :^&45jg£ft<D8M±#3i£^o 
case5:(HV[i J] J DN[i J j])=(0 ) 0):^:T(D^(7)^'tt^iiU. £T©#rS]<D 

25 I^A^Ux Sfcli. ^T(Z)^^](D^tt^±^o 
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case6:(HV[i JLDN[i ,j])=(0-V:ftit>m&15fa<DmM£ff&^o 
case7: (HV[i , j ] , DN[i , j ] )=(-1 , 1 ) \mte&tmbto&l5fa<m!mtf&^o 
case8:(HV[i J],DN[i J]H-1,0):^f^(D^M'^mNo 
case9:(HV[i ,j],DN[i J])=(-1,-1):^fc<ttJ c ^«>135^fp]©lift(tt^Uo 

&x iiicD^fahLTG' [i.jiizii^-rso 

case1CDh#. G' [i, j]=Gv45[i , j] 

case2(D^£. G' [i, j]=Gv[i,j] 

case3CD^^. G' [i, j]=Gv135[i,j] 

case4cD £ § N G' [i , j ]=(Gv45[i , j ]+Gh45[i , j ] )/2 

case5(D h £ . G' [i , j ] =(Gv[i , j ]+Gh [i , j ] )/2 

case6tf)h£. G J [i , j]=(Gv135[i , j]+Gh135[i , j])/2 

case7(Dh^s G' [i , j]=Gh45[i, j] 

case8cDh# N G' [i, j]=Gh[i, j] 

case9CDh£. G' [i , j]=Gh135[i , j] 

Gv[ij]^G[i,H]+G[i 3 j+l])/2 

+(2-Z[iJ]-Z[i J j-2]-Z[i,j+2])/8 
+(2-G[i-1,j]-G[i-1,j-2]-G[i-1 J j+2] 
+2-G[i+1,j]-G[i+1,j-2]-G[i+1 J j+2])/16 •■■■3,4 3 
Gv45[i l j]=(G[i J j-1]+G[i l j+1])/2 

+(2-Z[i,j]-Z[i,j-2]-Z[i J j+2])/8 
+(2-Z[i-1,j+1]-Z[i-1 3 j-1]-Z[i-1,j+3] 
+2-Z[i+1 J j-1]-Z[i+1 3 j-3]-Z[i+1,j+1])/16 •■■5£4 4 
Gv135[i 3 j]=(G[i,;H]+G[i 3 j+1])/2 
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+(2-Z[i,j]-Z[i J j-2]-Z[i J j+2])/8 
+(2-Z[i-1 ) j-1]-Z[i-1J-3]-Z[i-1 J j+1] 
+2-Z[i+1,j+1H[i+1,j-1]-Z[i+1 J j+3])/16 ■■■5t4 5 
Gh[i 3 j]=(G[i-1J]+G[i+1 J ]])/2 

+(2-Z[i,j]-Z[i-2 J j]-Z[i+2 I j])/8 
+(2-G[i,j-1]-G[i-2 J ]-1]-G[i+2 J j-1] 
+2-G[i,j+1]-G[i-2 J j+1]-G[i+2,j+1])/16 ■■■^4 6 
Gh45[i,j]=(G[i-1 I j]-H3[i+1 I j])/2 

+(2-Z[iJ]-Z[i-2 J j]-Z[i+2 3 j])/8 
+(2-Z[i+1 J j-1]-Z[i-1 3 j-1]-Z[i+3 J j-1] 
+2-Z[i-1,j+1]-Z[i-3 J j+1]-Z[i+1 > j+1])/16 ■■■^47 
Gh135[i,;jKG[i-1 J ;i]+G[i+1 ) j])/2 

+(2-Z[i,j]-Z[i-2 J j]-Z[i+2 J j])/8 
+(2-Z[i-1,j-1]-Z[i-3 J j-1]-Z[i+1,j-1] 
+2-Z[i+1 J j+1]-Z[i-1,j+1]-Z[i+3,j+1])/16 •••^48 

m 6 (hv[i , j] , DN[i , j ] )(omz$m^%mm(D^iifa*fr^m^&z>o 

13 6 T! fix r case5:(HV[i ) ]] ) DN[i J 3])=(0 J 0)j II^t^i^^^tiTUAd: 
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mizm® {twm&fo ztizx^r, m^sko^*. y ^;\°^ - >£P&*-r£ 0 
*-*\ mmlssm 1 (i x ^[ijn^i^t-^iim mrm*&&Ltz.wm) com 

4) o 

^UTsilftMSSPl 1 li.^tlHV[i,j]h^IDN[i 3 j]^©fii^±ttO-efe^^(^ 

iMfe»mLfcM*o^iRii-»^i-5ii*) ©^bfttaofeHfc LTx G'[i+i,j] 

ftdBBg-TSSfR) cD¥)f-fb^ScZ)^mi:Ur. G J [i, j+1]£5£5 OK.fcoTgfctit-S 
(El 3 S 5) o 

G'[i+1 ) j]=(k1-G[i,j-1]+k2-6[i+1 J j]+k3-G[i J j+1])/(k1+k2+k3) ■■■5^4 9 
G' [i , j+1 ]=(k4-G[i-1 , j]+k5-G[i , j+1]+k6-G[i+1 , j])/(k4+k5+k6) ■■■^50 

zz~c\ ^4 9[z^-tmmt, mwwA]iz{m+zwmtfm^umi&fr(D&m 

$S^s [i+1,j]x [iJ+lll^igt-^Sim^l-S^fe^fDfeff^ta 

[i,j+1]x [i+1 J](^i^1-^iim^-r^^^cDfe'ff$R^:M 

5£4 9fcJ;tf3i£5 0T![;£v k1~k6G)ii££x.3z:£:l;:<J;oT\ ¥;#fbcD*iJ££ 
0Ox.[£n k1— k6CDfit^ rkl=k3=k4=k6=K k2=k5=2j CUS^S 

k1~k6(Diii&: rkl=k3=k4=k6=K k2=k5=6j (HS^tili'^^o 
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Mlt&MSPI 1 (is ^tIHV[i J j]h^IDN[i 3 j]hCDii>^< 1 OGDfittfO 
(*«[i,j][-{iitt-S®**«case5f^«*tiftu»^) x JS«[i 

te^sij^ mm.nizimi-zwm&tiifaizMm-fzmm) izm-zw-mm 

*©&^fRHiB^t-5®3lS) l^«¥»<b«ia©*Sm*^t-ttfi , [i-1 I j]i:€:x J3TF 
1 tectum 2(Dct^l3x ^©^J^CDfeltlSlZM*- (H3 S 6) 0 
G'[i,j-1]=G[i,j-1] ■■■■£,5 1 
6' [i-1,j]=G[i-1,j] ■■■3,5 2 

^tife^SA^^L (IH3S7) x G»«th&§Ii©^^, 

tIMS^:^tiru&uii»^^Et-^^x 1U3 s 2UP$c»3I£^«Ut o q 
it^T, an ©iTO$irei;i;x *i©*iPMh¥yifb«ks©^fe^-riiifc^x 

tiZztlzteZo 

iztrnztizms. %owm<Dttfaizmmi-zwm£Tijfa\zm&irzwm£(D¥-m 

LfctfoTx fft1 ©HJ^^TIix ^FHfe^x Sfelix 5DLiM^*^-r^x 
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3) ^±t|3. GMPBlMSfD^h/^^il^^caseSI'^I^tifc^l-fi (U7S4(D 

m^p^(Dm^^(D^mm.^mmn{,tc.\m%&-t^ (m7S5) 0 ^ur. owm 

tUm(Dtt^Lt£i:Z±-C(DMmiznLT:, ZfoZGtiBMW^T-tZti, [i,j](lG^iP B m 
mnttMi £: o /cMJlcDj^lI^jli^lS^: L x G ^iP B ma(DM^ h & o fcii^#case5l;: 
^tl^ki^^i-te (El 7 s 80)NO#iJ) x ^G)lj^l^^t-^4ocDiima)¥;f<b 

fikSflDi^mfe^flti: n(Difi&j£ft(D&tim&&.%.i-2> (H7S9) 0 
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h^lI,^to^l^©^^*^mUT.^&^14*^^DNfelg^-rS (S8S1) 0 
fllfcti.jlKK^U (H8S 2) N «^«1±fe^t1S«HV[i,j]a)tth»to»«14«:^ 

&£mmmM'\±%ttim\)K[i,j](Dmt, mm[i+2,j]{zim+%mm(Dmmmm± 

(HVtiJLDNtiJIMCO) fro (HV[i+2 J j] ) DN[i+2,j])=(0 J 0) ■••^1 

mw,niziii.w-f%Mm) izn-t ^mimmcDm^tLT, G'ti+ui^. 

G' [i+1,j]=(k1-G[i J j-1]+k2-G[i+1 I j]+k3-G[i J j+1])/(k1+k2+k3) ••■^4 9 
I^J;orJfi±i-rs (S8 S 5) o 

zwmizttL-ccDfr, m^tnm(D^t lt. 5£4 9Ti^£ft£ffi&!S!^-r&;:<h 

life So 

1 fix .nizimTzwmvmmm^ttmmmi.i] 



21 



(HVti.jLDNMJlMCO) (HV[i , j+2],DN[i , j+2])=(0,0) ■■■£#2 

WftV^h^frmYfe-t* (HI 8 S 6 ) o ^ Ltx ^2^>9i:o±l^ N *iFM£ 

WmtD^tLT, 6' [i,j+1]«:x 

G' [i,j+1]=(k4-G[i-1 J j]+k5-G[i J j+1]+k6-G[i+1 J j])/(k4+k5+k6) --^50 
lZ£-D-C&&-t% (E8S7) o 

mz, MftMsgpi 1 it, Gffi\&m.(Dtmt.te%£T<Dwm(Dmmw[i,nizmfe 

Ztifcfr^fr&WlEb (IE18S8) , GffiFIWWth^SIIffla^v 

mtm^hri\t^tmmti^Ei-^^. ms s 2i«©M3i£ii | 9^UT-5o 
fe^fiih its mm^M^cDU^^cD^m^tmiJuWLr^M^-t^o 

(133 S 6) j OTShftSo 
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ft3tfj«AE"3^x 5S4 9*5^^5 Ol^^orG'Ci+l.jlfccfctfG'tiJ+n^JtaiL 
(HV[i, j],DN[i,j])=(0,0) fro (HV[i+1,j+1],DN[i+1,j+1])=(0,0) ■■■Ifef4 : 3 

^od^'J^: (H3S4 S ms s 4^5 s 6\ztm-f%) ^toti^a^ ^cocfcafe^y^: 

J 10 tlDNhfcfflUTx ^4 9^5C5 0CD)I^^Ta^S^CD^ (El3S4 N I2|8S4^>S 
C3 6tffi^«) fefToTU5*<x Z<Z)£-3fc¥ffi;fcx «t«S[fl5l1±€:^1iS«HV©*«:ffl 

m<D¥-mimmt, m&&%m&T%zt\z£?Tmbfo&m&%^i-mmzftLTiT 
20 sfc.mzcDmfemm&^mimmt, m^cD^-ccDmmiz^Lm ott^i^^ 
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9 S 1 ) o 

u9si (Dtumitmv&UTfotizfts zcD&otemv&LcD&miz&^-c, 
mfomitmz^i-tmmmM^i-z cia9S2) 0 

Pi&ftyiSPI 1 lis MI[m 3 n][^felti)^[RlcDM^Cv[m,n]. M^IrKDH 
fttSCh[m,n]. ^&45S^I^©«^C45[m,n]fc«J;?mto135jg^©M^C135[m,n] 

Cv[m J n]=|G[m ) n]-G[m J n-1]|+|G[m J n]-G[m ) n+1]| 

+|G[m-1 ) n]-G[m-1,n-1]|+|G[m-1 J n]-G[m-1,n+1]| 

+ 1 G [m+1 , n ] -6 [nri-1 , n-1 ] | + 1 G [nri-1 , n] -G [nri-1 , n+1 ] | ■ ■ ■ 5£ 5 3 

Ch[m,n]=|G[m l n]-G[m-1 J n]|+|G[m J n]-fi[m+1 J n]| 

+ 1 G [m, n-1 ]-G[m-1 , n-1 ] | + 1 G[m, n-1 ]-G[m+1 , n-1 ] I 

+ 1 G [m, n+1 ]-G [m-1 , n+1 ] | + 1 G[m, n+1 ]-G[m+1 , n+1 ] | ■■•^54 

C45[m J n]=|G[m J n]-G[m-1 J n+1]|+|G[m,n]-G[m+1 J n-1]| 

+|G[m-1 J n]-G[m J n-1]|+|G[m,n+1]-G[m+1,n]| ■■•iC5 5 

C135[m,n]=|G[m J n]-G[m-1,n-1]|+|G[m J n]-G[m+1 J n+1]| 

+ |G[m-1 J n]-G[m J n+1]| + |G[m J n-1]-G[m+1,n]| ■■•5£5 6 

)%iz, MWl%m%v^ 1 (is HMommihMz-^^r, 

|Cv[m J n]-Ch[m 3 n]|^Th1 
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u 

iCvtm.nKhtm.nl^Thl fro Cv[m J n]<Ch[m J n] 

iCvEm.nl-Chtm.nl^Thl fro Cv[m 3 n] ^Ch[m,n] 

£tc. ®^SSP1 1 fix ^©B§fiITh2[IO^T\ 
|C45[m,n]-C135[m,n]|^Th2 

|C45[m,n]-C135[iri,n]|>Th2 fro C45[m J n]<C135[m ) n] 
tff&K> iL-DW^, $4«>135jg£[R]<fc fc^&45jg#ft(D^4tf3£l^¥iJ3£ LTtiH 
DN[m,n]{I1 £I££U 

|C45[m J n]-C135[m J n]|>Th2 fro C45[m,n] ^C135[m,n] 
7M<9 #W>45jg£l£U 0 tf4<fe135jg^[^](D^ffi^tUhfiJ^ LT*g*I 

DN[m,n]lz:-1 ^iS^So 

itf-OT&^frgfr^^l-i. (119 S3) o 

G' [m, n]=(k1 ■ G[m-1 , n-1 ]+k2 -G[m+1 , n-1 ]+k3 ■ G[m, n]+k4 ■ G[m-1 , n+1 ] 
+k5-G[m+1,n+1])/(k1+k2+k3+k4+k5) ■■■^5 7 
KU^rjfttj-r^ (El 9 S4) o 
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fg^s Si[r1,n-1], [m+1,n-1]s [m J n] N [m-l.n+1], [^.ntMlZtiiS&ZWmWG 
£># s 0Ox.(£x k1~k5cZ)fii£ Tk1=k2=k4=k5=K k3=4j dlS^i^ dhte. ^±l-¥)f 

-fb-rs z t.^mm-^o ttz. w-mit&m < -t^^izits k\~Yz>(D\m rki=k2=k4=k5=u 

k3=1 2 j \zWifctfo\*&.^o 
&fc\ G' [m,n]lix ^5 7lz:ftx.rJ^TC0^5 7 , [z:cJ;or»aiLT ! fe^Uo 
G'[m J n]=(k1-G[m-1 ) n-1]+k2-G[m+1 J n-1]+k3-G[m 3 n])/(k1+k2+k3) ■■■j£5 7' 
k1,k2,k3©hb^hLrtt. rk1 :k2:k3=1 :2:1 j ^ 

rk1:k2:k3=1:6:1j femib^o 

G'[i+1,j]li. ^I[i,j-1]s [i,j+1][^iit-rs@i^A^t-S^^©fe < tf 
jimt-^®^^i-?»^^(7)fe'ft^lrt&<. MI[i-1,j+2]. [i+1 J j+2](^(iS 

£tltzfr^fr*m7£L (09 S 5) . ¥-7W\Mm.<Dtm£fcZWm(D*>-b. [m,n]lzm 

+tefrt>, %s3(Dmmm-&t. w-mtM^omm^-tmtK g' [m,n] unset?* *i 
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feffil^Tx 5t5 7(DLW^Ta^S^©« (El 9 S3[Zl||^1-§) ^Totl^^ 

fztdL, PC18i:li, CD-R0M2 8te£>mmm*lZ%m£tlfrM1%m£7'o 
JJTFx EH ^#MLr^4(7)^W^(Z)i!)it^I^1- ; i>o 

if x W^±*^ 1 l±x »ft£P2 4fc^U ^#ld^orJii^- KAWtetiT 
UU-XtK*>#*iP«**i££x ttftf^2 1 T^£ftT7^n^I^3I^2 2Tffi 

ftx-^hUTx 1 flftt^t-^o MffMiigpi 1 (is lO«kai:UTi»& 

*tifeI«f-^li^U> ^fP B mS^¥5flbMS^P^<ilft^S (0!Jx.f£x r*iIE^II 
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ftfc^HTN ^aH>^:n-X£|31 9&^U PC1 8frbM1l^-£cDfe^^ 

>^^zn-XSP1 9^LTPC1 %\zmk+%o 
PC1 8|*K£>^I*I^CDC P Ufix Z\(D £ oIZIsTWUt- fo%£.s m&L 

Jp 10 n- K^VX^I^IBfiU/c^. faA^ 2 6^U >^ 2 7 TilgJl £ *iT U £ ^fe 

f fslil^fi fb^S) £ P C 1 8 13 J; -d ItA^§5o 

I &£ x PC 1 8|*g©^g|7F©C P Ufi N tuifiLfect-aillift^-^^lBfi^tifc/^ 

p c 1 8rtOT[i^<z)c p utt N m^*^^ 1 ©iift^ssp 1 1 -eMP B ms^ 

20 luSBUfcM&a&a^n^AfeglfT Ltt^Uo 
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